Introduction: Systemic lupus erythematosus (SLE) is usually described as a disease that most often strikes reproductive-age women. However, SLE can be observed in children and in the elderly. Late onset of systemic lupus erythematous(SLE) seems to differ from young onset disease. We discuss the clinical course, immunological features, treatment and prognosis of SLE in the older population.
Introduction
Systemic lupus Erythematosus (SLE) is an autoimmune disease with wide clinical features. The diagnosis of SLE is based on American College of Rheumatology (ACR) and SLICC criteria. SLE affects usually young adults. Few reports studied SLE in the elderly [1, 2, 3, 4] .
We enrolled a retrospective study to establish the epidemiological, clinical and laboratory profile, therapeutic and prognostic aspects and course disease of late onset SLE. The aim of our study is to compare the different presentations of SLE in old and young population.
Patients and Method
We conducted a cross-sectional study that consisted of 83 SLE patients (75 female and 8 male), who attended the Department of Internal Medicine in Monastir University Hospital between 2006 and 2015. All patients met at least 4 criteria of the American College of Rheumatology (ACR/SLICC) revised criteria of SLE [5] . Patients with druginduced SLE or pure cutaneous lupus were excluded. Patients with diagnosis of SLE at the age of 50 or later were classified as the "late onset" lupus, all patients aged younger than 50 years at SLE diagnosis, constituted the ''early-onset'' SLE group. All patients underwent a physical examination. In addition to routine laboratory investigations including tests were conducted for rheumatoid factor, antinuclear antibody (indirect immunofluorescence method with HEp-2 cells as substrate), complements 3 and 4, anticardiolipin antibodies, and lupus anticoagulant. Other several examinations such as an echogram and computerized tomography were performed, if needed. The following items were recorded: age at the onset of the disease, sex, date of diagnosis, clinical and laboratory manifestations and the status at the last visit. Organ involvement not related to SLE was excluded. The SLE disease activity index (SLEDAI) was used to measure the severity of disease at the time of diagnosis [6] .
Statistical analysis: The data were analyzed statistically using SPSS software for Windows (version 18) 
Results
From the total of 83 (75 female and 8 male) patients included in this study, 12 patients were identified as having late-onset SLE; mean age at SLE diagnosis was 58.4 ± 5.8 years (range, 51-72 yr.). The early onset control group n= 71 (mean age 31.8 ± 10 years, range 16-49). There was no significant difference in gender distribution among the groups ( Table 1 ).
The duration between disease onset and diagnosis was 26 months (range, 11-48) for the old patients, compared with 10 months (range, 3-24) in the younger SLE group. This difference was statistically significant (p=0.01). Mean number of revised ACR criteria was smaller for the older population compared to the younger one (4.9 ± 0.6 vs 6.8± 0.9; p = 0.04), Clinical manifestations at diagnosis in both groups are summarized in Table 2 (next page).
In the Late onset group lupus showed a significantly less frequency of malar rash (33.3% vs 70.4 %; p=0.01), photosensitivity (41.6% vs 73.2 %; p=0.02) and lupus nephritis (8.3 % vs 36.6 %; p= 0.04) compared with the early-onset group. 
Laboratory Findings
Regarding laboratory findings at the time of onset of SLE (Table 3) , the late-onset group was characterized by a lower frequency of leukopenia (25% vs 55 %; p=0.05). The other hematological disorders (lymphopenia, hemolysis anemia and thrombocytemia) were slightly less frequent compared to the early-onset group, but differences were not significant. Whereas rheumatoid factor positivity occurred more frequently in the elderly. No significant differences were found for anti-dsDNA, anti-Sm, and antiphospholipid antibodies Table 4 summarizes the main concomitant auto-immune diseases associated to SLE. The late onset of lupus was associated with increased incidence of rheumatoid arthritis (33.3 % vs 7%; p=0.007). APS and Sjogren syndrome were slightly more frequent compared to the early-onset group.
Therapy and Course
High-dose corticosteroids >1mg/kg/day (42.2 % vs. 18 %; p = 0.05) and hydroxychloroquine (92.9 % vs 75 %; p = 0.007) were less frequently used in the late-onset group.
The late onset of lupus was associated with increased incidence of hypertension, diabetes, osteoporosis and infections. At the time of analysis, 3 patients had died in the late onset group of which 3 were infections, and only 4 patients in the early onset group (p=0.02). None of our late-onset SLE patients died of SLE flare.
Discussion
SLE has been considered to be a disease of young women. Late onset SLE is less frequent. From the total of 83 SLE patients in this study, twelve late-onset SLE patients, that is, diagnosed at or over the age of 50 years, represented 14.4% of all patients with SLE followed in our department. Different incidences have been reported (3.6-20 %). This may be related to the lack of strict definition of late-onset SLE. The cutoff age used most frequently is 50 years at disease or diagnosis [1, 2, 7, 8] . The female-to male ratio declines but not significantly with age in our study. In most of the literature data, the female to male ratio was significantly lower in the late onset group [7] . This probably reflects the relationship between SLE and estrogen status [8] [9] . Oestrogens have multiple immunomodulatory effects. There was a significant delay in the diagnosis of SLE in older ages. This longer interval may be related to the atypical presentation Table 4 : Autoimmune diseases associated with SLE in late and early onset patients Table 5 : Complications that occurred during follow up in late and early onset patients of SLE in the older population. The disease seems to be mild with lower SLE criteria compared to the younger group. Similar results have been reported by many other studies [8, 10] .
Age at disease onset of SLE influenced the clinical manifestations and serological laboratory findings. The result of our study shows that older population less often presented with malar rash, photosensitivity, and nephropathy. Most of the literature data segregating early and late onset group, show lower rates of nephritis, malar rash, photosensitivity, arthritis and less visceral involvement with more benign course in the older group, whereas, pulmonary involvement and serositis are more frequently observed [8, 10, 11, 12] . The results of our study support the concept that late onset lupus is less active in the older population [10] [11] [12] [13] [14] [15] [16] .
Regarding laboratory results, Leukopenia was significantly more frequent in the early onset group, whereas rheumatoid factor positivity was more frequent (33.3 % vs. 16.9 %) in old compared with young SLE patients, but the difference was not statistically significant, although no difference was found for other autoantibody frequencies (anti DNA, anti-Sm, anti-RNP, SSA and anti-SSB antibodies). Das Chagas Medeiros MM et al reported leuko/lymphopenia most frequently in late onset lupus but Appenzeller et al. reported hemolytic anemia and thrombocytopenia most frequently in late-onset SLE. Lalani et al. found no difference between the groups when comparing lymphopenia and thrombocytopenia [15, [17] [18] .
It should be noted that, it is difficult to be conclusive with regard to autoantibody findings, since they were not measured in the same laboratory. For the rheumatoid factor, most publications agree in indicating its higher frequency in patients with lateonset SLE [7, 19, 20 ], However, it should be noted that this is probably related to the prevalence of increased rheumatoid factor positivity in the elderly population. The literature is rather inconsistent with regard to the predominant serological profile in early and late onset SLE. Our study found no differences in the autoantibody profile in the two groups. Boddaert J et al reported a higher frequency of anti-RNP, anti-Sm and rheumatoid factor with a lower frequency of hypocomplementemia in lateonset SLE [7] . Appenzeller et al. reported a lower frequency of anti-Ro in late-onset SLE, while Alonso MD et al reported a lower frequency of positive anti-DNA [17, 21] . Lower positive rates of autoantibodies and less frequent hypocomplementaemia may indicate milder disease activity in older population [3, 21] . Some series reported a higher prevalence of positive antiRo/SSA and/or anti-La/SSB antibodies [22] [23] [24] [25] . In the present investigation, there were no differences in the frequency of Sjogren's syndrome among the group of late-onset SLE and the group of early-onset SLE patients, but rheumatoid arthritis was more associated to late onset SLE. Another cohort reported a higher frequency of Sjogren's syndrome in their populations with late-onset SLE [19, 27] ; Boddaert J et al in their pooled data analysis, reported that Sjögren's syndrome was more frequently present in the late-onset than in the early-onset SLE, although no difference was found for anti-SSA and anti-SSB antibodies [7] . The lack of a parallel increase in Sjogren's autoantibodies in these patients may reflect the aging process, in fact the sicca symptoms may be related to other more frequent causes of mucosal dryness in the elderly population, such as senile salivary gland atrophy, polypharmacy and chronic debilitating diseases [27, 28] .
Hypertension, diabetes and osteoporosis were significantly more increased in the late onset group than in the early onset group in our cohort. The greater frequency of age related comorbidities in older population is due to aging and longer exposure to classical risk factors and use of corticosteroids [7, 29] . In our cohort, the mortality rate was greater in the late onset group; infection caused death in 3 of 4 patients. The higher mortality in older patients contrasting with the lower severity of the disease, may be related to the fact that lupus at that age may be complicated by co-morbidities and increased risk of toxicities from immunosuppressive drugs usually used.
In our study glucocorticoids, hydroxychloroquine use was less frequent in the late-onset group compared to the early-onset group.
Our study has some limitations. First the validity is limited by the retrospective design; the collection of the data may have underestimated the frequency of some clinical manifestations. Second, the size of our sample is quite small; it is representative only for the population of the center of Tunisia. We also acknowledge that there may have been changes to medications or co-morbidities outside our hospital.
In summary, this study in the Tunisian SLE population showed that age affects the expression of SLE. Late onset SLE has a milder disease compared with early onset group, characterized by less renal, photosensitivity and malar rash. However, the mortality rate of older population is higher. Co-morbidities such as hypertension, diabetes and osteoporosis were significantly more frequent in late-onset SLE.
